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(54) WIND POWER GENERATING APPARATUS 

(57)Abstract: 

PURPOSE: To start a windmill securely and improve the power 
generating efficiency in a low wind velocity range. 
CONSTITUTION: A generator 3 which is driven by a windmill 1 is 
connected to a power system K through a generation controller 4 
composed of a converter 41 and an inverter 43. If it is decided that, 
although a wind velocity is a generation enabling velocity, a rotor 
revolution N is No (rotor stopping revolution) <N<NP (generation starting 
revolution) by a wind velocity discriminator 421 and a revolution 
discriminator 422, the output current of the converter 41 is controlled in 
accordance with the output current characteristics in an output 
regulator 423, the output current of the converter 41 which is detected 
by a current detector CT and the rotor revolution N and the power 
running of the generator 3 is started. When the rotor revolution N 
reaches the generation starting revolution NP, the operation of the 
generator 3 is switched to the regenerative operation to start the 
generation. If the windmill 1 is not started even at the generation 
enabling wind velocity, the rotor 3a is forcibly turned by the power 
running to start the generation securely. 
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^A£*rL. C(Dllli&:?Py^Alr£yS&Jt&aJ§S6 
A^e.A*$tiSP— ^ 3 atfJSifcft&lgajBLULtfEAN 
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P = ( 1 / 2 ) -Cp-P- 
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[0 0 3 5] *fttt01-CI*. P — * 3 aCOlEjg»Nlr» 
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P lBtt»4 2 4^&ffl*S*l*P I » 

ftaiiMM- (jut. -r^yflxiEA^cus^t^) i*« 

;7K*J^lHlS54 2 50 HH7«3it£J«[HK*4 2 5 DfrA^i 
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6lzJ:y«US**ifcP — * 3 a(0ft2Swi:/>>f)a>^ 

^(i^-cui (=aj-ws) ca>H»»*]« 
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5 ClcAAStl'&o 

[0 0 3 9] B9KttMslB4 2 SI*"** hJHM»l^«fey 
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[0 0 5 3] i2lt ISO (m/s) 35^&£»a*KRTtt 

[0 0 5 4] Ste^a^- KlCfcL^Tf* (#2) . ©IE 
»4ajSlj[5]B4 2 2|CotyP-^3a 0)DlEftN 

*6BHE»NpJ2l±|z±||LLrL^4^535^«fflSti (# 
4) % EHKftNA<36«BB>ftEH£»NpJa±lc±:S-r*i: 
(#4t'YES) . «««3l=J:««V^nttd*l (# 
6) % 5£«*j£3lot. WRgJtifeBB^P^A (fcK 
rtHSBlM 2 3rt<DHS^P^A) 

-**o«na»4 2icj:y*«attaK3&<fr*>*t« (# 

8) o 

[0 0 5 5] C<DSH5SJtaiKlCfcL>r. P — £3a(D 

iHifEStNA<^m«3 0jfeSffl^^^jh-r-<^[sjfE^Ns 
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(<Np 0 JUT. «m#ihlHH£»Nsi:l^o ) cty«i^ 

Btesi::«"Fr*i: (#1 otno % *®Kitt£fPit 

LT#2l=Ry. P— * 3 aO)EH£»NA<3B«ffihig(£ 
SftNS<h^4&l°]iE^NcP B 1l^fctl(oe (#10^?YES, # 
1 2T*NO) % ]£MaitXKft<flti£*l* (#8~#1 

2cd;u— ^) o 

[0 0 5 6] P — *-3 a(DEHK«NA<S»lHHK» 

NclCJifN-Sct 2T*YES) % ^!S3 02g 

^3E«aitiii£3&^fim*iii£icffly*ie6*t* (#1 

4) o ctD^ai^iltelcfcixT. DlEftNab«3e«BlEK 

NcJM±T?fc*Ltf (#1 6tYES) . 5§m*S3a>5£fcii 

N36<3e»B(6KNc«fcy«t^isnE«ki=«T-r«t (#1 

6-CNO) . #8(cRy % 9K«B30)SIE^CUAZIs 

[0 0 5 7] #4-e|g||EftN3b<««HttlallEftN 
P*y«lMSlE»'C**U< (#4tNO) . mi^p — * 

3 a(D@teaNA<Za)P-^ 3 a<7)[n3$Ef?ih^^J^t-S 
I°]$eISNo (<Ns<Np D liTF, p— ^ffih@(£»Not 
t>5o ) JaTfc(STL-C^«^5^<*jgij$tiS (#1 
8) o 

[0 0 5 8] P — ^ 3 a<0EHK*NA<P — *ffjhEHE» 
No«fcyfil^lHH£at?fc+Lli (#1 8T?NO) % #21= 

Ry. m&ft&vtmttev. aisftNtfp— *#jtBie 

»N0Ja±T?fc+tfS (#1 8-eYES) . KirRftttU 

»5iz«feyttffl*ttfcRi*v*<««RrtB<tRa (vi < 

V^V2) T****5*M&«flJW**L* (#2 0) o 

[0059] Mv#*mwtBfcRa*tti?*ili (v< 
V1X(*V2<V. #20tNO) „ #2icRy % il$Et# 

v 2 . #2 or* yes) % MBaoftftTOfttBtta 

*U P — * 3 a*<3tM«lC@*S£jh.« (#2 2) o 

[0 0 6 0] f§B*S3tf>*J*TiI$Elct. P-$3a(D[HliE 
»NA<^tT^fe^^ih$-l±SlHlic»NE (N0<NE< 

N S o JUT, SfTailEffihaiERNEtl^. ) k±jw 

4*-e*«a?+t (#2 2, #2 40J^) „ P — $ 3 
a <D@Ik»N A<*frai£ff JhIs||£»NE^±»-r*i: 

(#2 4T'YES) % X««3a>Afrill&^f*Jh$4i« 

(#2 6) o 

[006 1] fcfc. ±E*ffateffihlHHi«NE(*. P 
— * 3 a<D*fT51(£Sf»JhSl*T*«ttl=*y±IB*« 

(§Hk»Ne(*R»*(*1 &^*a«3<D««fzS-^#^ 

^iS^^ttrl^So 

[0 0 6 2] CCD17P — T'-V — h f-J>l^"C fot. ^m^^ 
BIsftNpJiytt^lHKBlEWttttniEKNE-emtls 

M#2 60Xf7^fflil> P — ^ 3 aCOBlE^N 




#B) o 

[0 0 6 3] ZCDcfc^lClhKli. #6««3<D*ftiIiEll3 
$&fiSlcmSVCD^TICj: y p — * 3 a CD[5l«&ftN 3&<{S 

[0 0 6 4] H2fl)Ry, *fHH8a>ffjhft. p— $3 
a<DElB*NA<9l«BB»EHK«Npir±»-r*^: (#3 
OtYES) . #6lc^trL. S£B«3(DS£ffl£jWj8 

*&S*U P— * 3 a(DSlK»NA<a6*BBJ&|5|te»Np|C 

±SLfcit*ii* (#3 or* NO) % #2l^^tJ. 
[0 0 6 5] 0 4 1*. ±ism*««3g«<D^tTiS^rc 

fcit*p-*BiK»ic»**Q— *a>ua*#ttB^a& 

So 

[0 0 6 6] BBfCfclvC. $8$4l*P — * 3 a(Dfcii*-e 
fey. *St$&l*P-$ 3 aCD[H]$E»NT*fc£o *fc % Xff 

^*tt*i#ttf*B2ic^-r^p--^*— ursa-r* 
tcD-c&y, ^^-e^-rai^)^ttiiii3fc^-r^p-^ 

«N<D*fc*iRi***r*a)-e. B&±Jlfcj:«afiB»& 
($<Dj£K (isiiEftNp-c««ntt) tm.mTm~&z>& 
m&±mot£& (BUEttNs-efBVffjh) 
i*iiS3&mg©<D txf'J *$tef c j: « t cd -e fe £ o 

[0 0 6 7] SStt^-TUaWttirfclvc. JSLftO (m/ 
#§mt£3CDP--$ 3 a(D@$E»Na<P-*f?lt@lEi&N 
**tK*eI*p-* 3 aO>B&ftNtf*fTiIlE*jLBIEBt 

[0 0 6 8] ±E*tTillKlCfeL^ri*. =!>/<— **IW 

i q A<Btt**lTP — * 3 a<Dft£ HU* *<-5£lz£}$ 

**u $h^sii (-£-*-<< ytm> *<fTt?*i«. it 
or, isi«E»No-iii«EaNEra<DP~^as^pr*mfi« 

[0069] fit, ±B*fT»«ECcJ:« P-* 3 a (D 

«3(D*ffanB^ffih*tL. p— ^a*p(*oic*^ 0 

C<D«L P-* 3 a(D0$niaN*<^aga$S(g]|EaNp|C 

$+t. EHE»N<D±*i=:ici:r9B««3oai*f*±*r 

So 

[0070] mm*it&tem&frt>®.mvtffeT't 

ZMS. P— * 3 aO>DIEftN^mffjhBlSsftNSl= 
*TfffTtSt, *««3 0>**»ft*<»it**u p- 

^ as p i* o ^Lt, □-^3aa)@eaNA< 
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P — ^f?ihlH3lESfcNo(^*"eeT-rS<t. P— *3a(D 
BIEA^ffJhLfctflKLT. Wi;«««3a)*ffiHK^ 

[007 1] Ut$ % *fri!K<DB8*Sft. p— * 3aO§ 
«*N^*flBB»BI£»Np|c±»-r4*'e*ffill6*< 
jSS-e^-Tcfc^UP-^ffl^Pfift^ 

«lCfeL^rBlE»NlClt«LT*^L. P-*3a<D[s] 
IE»NA<*«BBttBlK*Nplc±*-r*fc* ^m«3<D 
JllEA<*fT5IlKA^B*aiElc«y»x&ixSo 
*ff5Het»«H*HBlB*Np*-elB«-r««l«lf=*5^ 

Tit* HH©-ja«m-e*-r«fc3i^ 5£®nfjteie]$E»N 

[0 0 7 2] ±iecDcfc5l^. P-^3 a<DBfc»N/)<96 
«BB»B«»NpJSlT(Dfi*lcfci\rtt. «113^ 
frWSU p~^ 3 a^^©JMlc(s]$E^i!l^i±Scfc5lr 
LTl^(D-e. P — * 3 a<DBl£»Nj&<*mBflJ&BlK» 
Nplz±»Lfc»jft-C«36l^*««3SB±3HK*li-. 

[0073] Hsu. *§£mzm%®,j3& , m&m<Dm2 
mmm<Dmmmx*&z>o m^mmmit. a>/<->4i 
(DasAaatsMwrsctiCcfey^toKsaFti/i mu* 
»tt-e»««3a>*ffi«E*fT5*a)7?ifc*^ 
js^iia 4 1 (Das^a^ smrr* c 1 1=* y 

^to»S*tLfcU*«ttr»««3(D*fTaiE*(T3^ 

(D-efeSo 

[0 0 7 4] fi£ot, B5li. 0il:fcw, fcti^JlBfi 

[US§4 2 3«^P^7A$P-^ 3 a(Dft^S0)|C 

»t4ISW*»*t (BM> Pdc*C0Ha^P^^ 

AirRH-rstttiiz. «atttu»cT iic* yams 
*l*:=i>/<— * 4 i cDas^mss i dcf*m*«*Pdcf^ 

^&L. ±IBtt*B»Btt4 2 3A^&a*S*L*ita« 
*»*fltpdc*^ft»*"r*fc*>«>*»S*4 2 7 £R 
It. Elc«3ECi|{aBB4 2 5|Zft*_TPWM[H)&§4 2 8 
ftlXv/FfttftBB4 2 9^6tt««E««PBR«Brt 
f-t(DrfeSo 

[0075] B5ic*-rja*j6iKSHicfci^-ctt. a* 

PS0SS4 2 3^&UA$tt«K9nAfl«Bpdc*l= 
=i >/\— $ 4 1 (Dffl*«* pdcf* < fl»fi**t"CW*« 
Mti-si-Apdc* (=Pdc*-Pdcf) ca>BSff« 

Apdc* (r^yftasflWwsfcfiS) a<p ipss§§4 

24f:tPi nfEMMR#l::Btt$ti«. 
[0 0 7 6] f Lt, JllHP I BIPS4 2 4j^&tH*S 

i»ft«w«#t«K*ui«6iCcky«ai**i 
fep-«3ao)ftXjS(ii&^&nxRCi»a«cui (= 

w-ojs) A<±^^*i. C<DHift»*JW*#£0 U*PW 
M{5)gg4 2 8\Z\t}£fo&th : &\Z^ F/-V^^lHlS&4 
2 9lZj:y«J£M1Ria«V 1* (=K v - w 1 ) 
^tVT PWM0SS 4 2 8|ZA>D^tvSo 

[0077] ±iH^»a*j^m-^£j i &i/»EE*jwe^ 




V 1 *l*-€-^*tfES«3(0-^S^ai:-^®E$*iJ 

iap-r&fi^-e, pwMieigS4 2 ai*)g&»iiiimui^a> 1 
a^aESiiwm-^v 1 *ics^^pwMfi^f,^-5.y 

a-* 4 1 i=ua LTiff£«>&tii4]ttl£-cjBmt3 £ -h 

[0078] m2 3useiiir«i.a*fsm^gt,s2ai; 

6. tor. cc-ci*nm$ijffli(0Pifflitt^i±*D8-ri.. 
[00 7 9] @6i±. m2Htsciiiz^^sL*f£a^s<D 
*ff®KB#irfc[+* p— * nii£sai-«-r-5 □— ^oujai 

[0080] mmte0!ii-&-5a*)#£®gsi±. pw\- 
a* pi*fi«i«i=a3i^T □—• 9 isiteStN i-itci lt 

SE'>LT^fcA< (i4fl) % m2|^JifiWI-<S-5a73fE 
aggli. =l>A-S 4 1 <Daj*l®73£»PLT5£tiS*l 
#14Tlim&3£:fcf7g$E-f S^lcL-Cl^Wr-. El 
61-TF-f £51=, @$EaNo~[Hlfe»NEK<DP— ^m* 
PI*. MMM=£lvcn-: *®i£SN|r|i!Gifc<-5gfii 

[0O8 1] fcfc. [5]0O3^i^T?^-rtiS73^ttliP— S> 
3 a <D®$Z& N A<Sim^JS|olisSt N pd-hfM- •§> * T? 73 

73*1141*. nmrjj&is]iKSfeNp<o^sti©iaiiESfe^e,ai* 
£ & * i=«t * -a- -5 <fc 5 1- l tz *, <r> -e & -5 . 
[oo82] mmsi«>i<tm2^ji6^ji:^itSLfcii 
£\ niiMT-iip- S'iHii5S)tNicjfijt.-r-^h;u'> 
-e«m«3^*tTafe^-s«)-c, *23ttkflc:itL-cjB 

3 a(DHieS!lN$flB^>&[lKISNp|cJi 

[0 0 8 3] El 7 1*. *JgWK«3a*l#g®ig®<Dlg3 
&&S§4 2 9lCft^.-C*ffS$i*IJfflI0K4 3 O^Sltfc 

[OO 8 4] fcfc. f£m«S3ro*ffJli£Bf|CfcL%T(*. 
P I USPS 4 2 4 Stf^jglHlgS 4 2 7 t> 

!S4 3 0&tfPWM[H)|g4 2 8<JD»ra $ 4 1 (7) 

mHfflWtfftt>tl. SIS^3 0)51&^*ftSfeA^[sl^ 

[0 0 8 5] *Jff33£i6W[5]S84 3 Ol*. El 8 l-Hf&T- 

*-rftj)iiiij£!fti4 (w=k • t) (DBasa^p^^A^w 
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■izftmmwmm^co 1 * (=k ■ o t®E$nfflifi^ 

V 1 * (=K v ■ 0) 1 *) t$4ffiL, PWM@»4 2 8 

[0 0 8 6] PWM|£)g84 2 8l±±SB^«St©]ffiie-^aj 
1 *&tfaii$«<i# V 1 PWNHI#^t>fc£ 
V— h/^UXffi-^-^^fieL. cco-y— 

* 4 1 lrtli7]Lr^m^3<7)73ff-illi^fi-5o 

[0 0 8 7] tjiti. -tIBftflQ&JSifcMil*. UpSSS-^ 

[0 0 8 8] JifEC&J;?!-. fSm&StfJTJfTiliKlCfcl'' 
"CI*. ftlm&mft&X-n— $ 3 a<D@KS!()$fT5 £5 

lan^ot?. .ky^/H^p— $ 3 a<DlI]iEi£N$• 
&BP^&@tE3&Npl-J^£1^5c<!:;6<T•££. 

[0 0 8 9] 

®^&i;±SBS3SE*Ea«<DP— S"<0[Hlfe^^aiL. a 

is*<simpitg^asja±-e. p— SKoa^ft*^ 
&mjzzfrtzmm®&*imts:\EL$zmjLTo>k2:it. its 
mi ai;m2(om*^«i^s^*fTii$EL. ±iep— s< 

[0 0 9 0] £f=. 3S5iE^a^<DIsl±3llK^B#lcfcLN 

TiiD-9A«i9iKLti^©t\ mt>m&3k<»mmt&tji 

[O O 9 1 ] £fc. -ttE£3S$gm*80>*lfriIitel::;fc^ 

-c. mromTj^^scDaj^asiE^j^iLrJifBP- 
p— s> cois]feSi^fsmprfigiHi$ES!(*-c-±^*-a-^ 

[0092] £fc. _hlE£3iE3§B*l0>2i*TiIi£l-i3l,'» 

-c. mi rom*^¥S(oai7Dm***ijffiiL-c-hiep- 

[0 0 9 3] £fc. ±S23S3S^a«Sro*tfiIfElCfcLN 
Si^lSa)lUKrajR5S^«<lffiiL-C±f5P-^ 

[0ffi©(8*<ciJi^] 

[S 1 ] *f£BJ!c&§ja;fcfgmgg0>S 1 ^iS«ro^fi£ 
[12] ^JEBJ|r^§m*l6a^MO®iS0 (m/s) 7b^ 

t>^ts>i$Esj^^®ii*-c<D#6mfi]ffl)$*-r^p— 

[0 3] *»BJ|z^^®*Hm^Sroa^O (m/s) ^ 
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P— ^-V — ht'*5o 

[0 5] «ftnicft«sA«««sa>»2«iiEfla)flta 

[@8] p-^lslfe»o*naJS1#14^^t* HT?fc*« 

1 M^^f* 

2 igfta 

3 »«■ 

4 1 =l>/*— £ (£10)1^%^) 

4 2 =i ://<-* fljpnft (»Etl*l¥R) 

4 2 1 laflaw (aa«HM¥R) 

4 2 2 SIEBflaiS <@*G»*J»]#R) 



p I 



jemm («A«ta*R) 

PWM0B 

F/vKtfeBB 



4 2 3 
4 2 4 
4 2 5 
4 2 6 
4 2 7 
4 2 8 
4 2 9 
4 3 0 
4 3 

4 4 jM 

441 tts^SEeiaisi 

4 4 2 PI DBiaSS 
4 4 3 &3ffiBEE1$aiS£ 
4 4 4 <iffliJigS& 
4 4 5 

44 6 PWM08 

4 5 Z?^()V^m^t 

5 istttw (matttu^R) 

6 ft&JS&HJS (HISSkttU^R) 
CT 1 «3tttU* (VSEttU^R) 
CT2. C T 3 «3S«US 



[Bl ] 





0<No<N 6 <N 8 <Np<Nc 

cm 6 ] [gi 8] 




• 1 • 



[0 5] 




[E17] 





$#^¥8-3 2 2 2 9 8 



V1<V2<V3 
P1</I2 </33 
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